Abstract. In this paper, we introduce and study the concept of a new class of sets called paraopen sets and paraclosed sets in topological spaces. During this process some of their properties are obtained. Also we introduce and investigate a new class of maps called paracontinuous, * -paracontinuous, parairresolute, minimal paracontinuous and maximal paracontinuous maps and study their basic properties in topological spaces.
Introduction
In the years 2001 and 2003, F. Nakaoka and N. Oda ( [2] , [3] and [4] The family of all minimal open (resp. minimal closed) sets in a topological space X is denoted by M i O(X) (resp. M i C(X)). The family of all maximal open (resp. maximal closed) sets in a topological space X is denoted by M a O(X) (resp. M a C(X)).
Paraopen Sets and Some of Their Properties
Definition 2.1. Any open subset U of a topological space X is said to be a paraopen set if it is neither minimal open nor maximal open set. The family of all paraopen sets in a topological space X is denoted by P a O(X).
Any closed subset F of a topological space X is said to be a paraclosed set if and only if its complement (X − F ) is paraopen set. The family of all paraclosed sets in a topological space X is denoted by P a C(X).
Note that every paraopen set is an open set and every paraclosed set is a closed set but not conversely, which is shown by the following example.
Here {a} is an open set but not a paraopen set and {d} is a closed set but not a paraclosed set. Remark 2.3. Union and intersection of paraopen (resp. paraclosed) sets need not be a paraopen (resp. paraclosed) set. Proof. i) Let U be a paraopen and N be a minimal open set in X. Then Proof. i) Let F be a paraclosed and N be a minimal closed sets in X. Then (X − F ) is paraopen and (X − N ) is maximal open sets in X. Then by Theorem 2.7(ii) we
ii) Let F be a paraclosed and M be a maximal closed sets in X. Then (X − F ) is paraopen and (X − M ) is minimal open sets in X. Then by Theorem 2.7(i) we have
iii) Let U and V be paraclosed sets in X. If U ∩ V is a paraclosed set then there is nothing to prove. Suppose U ∩ V is not a paraclosed set. Then by definition, U ∩ V is a minimal closed or maximal closed set. If U ∩ V is a minimal closed set then there is nothing to prove. Suppose U ∩ V is a maximal closed set. Now U ⊂ U ∩ V and V ⊂ U ∩ V which contradicts the fact that U and V are paraclosed sets. Therefore U ∩ V is not a maximal closed set. That is U ∩ V must be a minimal closed set. 
Then f is a continuous map but it is not a parairresolute map, since for the paraopen set {a, b} in Y, f −1 ({a, b}) = {a} which is not a paraopen set in X. In Example 3.3, f is a parairresolute map but it is not continuous map. Then f is a maximal paracontinuous map but it is not a paracontinuous (resp. continuous), since for the paraopen (resp. open) set {a, c} in Y, f −1 ({a, c}) = {a, c} which is not an open set in X. In Example 3.5, f is a paracontinuous (resp. continuous) but it is not a maximal paracontinuous. Example 3.23. In Example 3.17, f is a minimal paracontinuous but it is not a maximal paracontinuous. In Example 3.21, f is a maximal paracontinuous but it is not a minimal paracontinuous.
Theorem 3.24. Let X and Y be topological spaces. A map f : X → Y is a paracontinuous if and only if the inverse image of each paraclosed set in Y is a closed set in X.
Proof. The proof follows from the definition and fact that the complement of paraopen set is paraclosed set. Proof. Let U be any paraopen set in Z. Since g is paracontinuous,
Theorem 3.29. Let X and Y be topological spaces. A map f : X → Y is a * -paracontinuous if and only if the inverse image of each closed set in Y is a paraclosed set in X.
Proof. The proof follows from the definition and fact that the complement of paraopen set is paraclosed set. Proof. Let U be any paraopen set in Z. Since g is parairresolute, 
